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Abstract of JP8340091 

PURPOSE: To prevent the lowering of the dielectric constant 
of a thin film capacitor composed of a lower electrode, a 
dielectric film, and an upper electrode by suppressing leakage 
currents generated in the dielectric film of the capacitor by 
irradiating the film with high energy. CONSTITUTION: The 
upper electrode 216 and lower electrode 214 of a capacitor 
are formed of a hafnium-tantalum alloy. The electrode films of 
the electrodes 216 and 214 are formed in an argon gas by 
using a sputtering method using a target made of the alloy. 
The dielectric film of the capacitor is crystallized by heat- 
treating the film at 400-700 deg.C in oxygen after a BaTi03 
film is formed by using a sol-gel method. The etching of the 
electrode films and dielectric film of the capacitor are 
performed by using a reactive ion etching method. Since the 
electrodes of the capacitor are formed on the hafnium- 
tantalum alloy, the electrodes can be formed by the reactive 
ion etching and a highly reliable stable capacitor characteristic 
can be obtained. 
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'<->*±fflrtHf4 1 6&U { * + ^v'^TeB«fil4 1 4 
Sr. &5iSro6&ICft;iT/l'T=£A8 0 a tm%<b/<7 
•/^20at m%0£&|C J: oTM Lfc. tffRJg 
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* y >y?£(c4 9fro7c 0 *ir^->^T3«fiiffl!©IBI/? 
14, £r£ t< 14 30-1 50 nrat'fc!!, %1t* * 

±.&M&m<Dmmi*. #SKtt40~200nm-C 
fco, ^t^y^itffiliBa T i 0 3 KSr/yu-y^ 
9ff2/iSc&, 4 0 0- 7 0 Ot<Z)ffi*«fT*0>i?M&a 
tc4 9fedHb$-ltt. S«R<!:* + /<->*»mWR<0i 

fc„ *DR AMJwfc^TIi, * CD3l*££r&5l5<0 
10 e^l-ftxT/Ux^-k 8 0 a tm%i/<7^^20 

^WtBflc«oeAfl:ofc*!>«)JRtea«Wcj:5iSiffi<g:R« 
*J1 <> Bfe 5> iii", ft«H4» Kv JE L fc * -r / < 

[0 0 4 5] nW.<Dftm4. H4B, *«^(7)g 4 
tt©»«HC*»*»5 D R AMrofflJ^WfElgl-CfcS. 

[0 0 4 6] ^DRAMlCfc^tll * -^v^ .fcgBffi; 
@5 1 e&Ut^^r^^^TWmfiS 1 4£, 
20 Icftx.T'f !1 v !| 7A|;J;oT)f^L?t 0 ^rix-PftOfSffi 

J¥l4, if S L< f43 0- 1 5 0 n mffct), + 
v-^±^mtSRCDRJ?(4, £f£L<l4 40~200nm 
T"fo^. 0 ^t/<y^MMliSrTi0 3 I^CVD 

fiic i 9, 4 0 o~6 0 o°c<D&m%mn.TT~ftmL 

fc^Tf4, *^^->^©«ffiSrg§3K(De&^x.T^ y 
VtDtoQXAmg, kteitz. 4 Ac =Sr f M«^R<7?^ 

e^Srffll^cB#,k+-v/^>^v^|4|5)^T'fe9, «ffitf 

»©«Mk«t«? $ tix h * \ s<>sf mmm<Di&tz 
[0047] m&mm 5 . m 5 1±, *mw<Dm 5 

40 [0 0 4 8] ^Hlg^fii^)DR AMJC*>^tf4, # -V 
/<->^Ta5mtS6 1 4i:df-ir/<->^±ffl«S6 1 6 

SrO. 5-5 a t m%^D t><S>££H^/c 0 JKJgfiE 
I j, 7^3>^tt^/<7^ y Affile J: oTfro 
fc. * + ^->^T««ttl!l©JBWl±, ISKlt 3 0 
-2 0 0 nmtA5 4t * ±A«WOJRV 
14, »*L<li4 0~2 00 nmtfe5 o 
tfrlllte B aT i Oi M^y^y^teiC i 4 

oo~7o ox:(r>mm^X'<Dmi>m\zx y&&<tz it 

50 tz 0 *DRAMIwtJ^Ttt, *V'<i't<Dmm*V£$i<D 
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A, U=?i^£^;fi-$it7t©T\ !/y^77-fIlf 
ro^ + /N°->^TSCmii6 1 4, JimjfettBtl 1 Offl©fi| 

[004 9i nt&mme. Ei6tt, *«w©®6oh 

S£©ff2lifC 5 D R AMcD^^-afrSUT'fe^o 
[0 0 5 0] #||;&S©^f|©DR AMJCfcl^T, ^ff/< 
->*i 6 0ttfit*i:H«lc*-ir/-«5/^TW«i] 1 4, 

wmffiR^+^^^fHiftauirofiiaifflti 3 1 

9, *+'<>*±ffi«ffitt;i©jg:i©{BiSjR 1 3 2 £;fr- 
Lxm-<Dmmmmt&LT^z 0 m-<n&mmi 3 

1 £U^~ ©{£f$Jg 1 3 2{CI2, y^XrcvDffilci 

*tl-€tl3 0-1 0 0 nm^aSK, #0S!E©J&tgT* 
f2 5 0 nmtUl^. »- Oj|ffl£*JR& VSE" CO € 
Ki*felRJ&<t LTI2, TEOS (tetraethyl orthosilic 
ate) te{CJ:5BMk->y =^JRSrffl^T^5. -ttl^tt 
, ScffiWft©fc©K, 8 0 0~9 0 0tT*y 

1 3 l&tfSB-ofiHggiSi 3 2*#J*L 
fc CO T\ IRUfettJR^ ^> * + /<v'^Rf#I^O*^C 

[oo5i] rnmmm 7 . a 7 n, #$sbj©^ 7 con 

^©^jiicd^S D R AMCOSB^BIIIT*fc-5„ 
[0 0 5 2] *HJSC0^C0DR AM{Cjo^TH, &J|5 
fi»J£ 1 6 012, 3r -v TgfSm® 1 

1 4, ^ft^y^itMi 1 5, ^-^/N°->^±^m® 

vDttiaDi^u m&m \z 2 9 i^tt & « © £ t © 

MICttJS-OjtftBSJhitl 3 3^^^HT*59, * + 
'< -> * * * + RSfrMoffiHc I2£z©te 

ftWJhBfl 3 4*iM^tP5 c S-OttlRKihBt 1 

3 3 Rvm~<Dftm®i±m 1 3 4 tux 12, sHk^v 

K«tEi^T^3. *©fflS#«\ fixfti 5 ~ 2 0 n m# 
L<, ^HigCO^JiT*li 1 0 nmi: LT^-5o ^© 

mk3-?>m\t. »e** s 8 o~9 oim^fci;, ± 

lEWfflSffgffi-efi - ©I8S£$# L fc i «t fc 2 5 * t 

ttttwOKIRWjtlRwKlllctoTrpIiUTio!?, * + 
v- ? R^W^f-^© 6 &©ittfc#®4> LX 1^3 H i # 

*>K&&tfm££*&mfrt>wt>i>>\zt£<3it. i 
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[0 0 5 3] *HS£c07f$ffiUC:fc^Tf2, rcoiptc^- 

coffimp^±M 1 3 3Rv : %-<Dtemffiitm 1 3 4 
Ltccox\ m&f$.tt7cmx'foz> &&<n*^s<^?mmfc 

JH-cotem & jfp$ij-f 5 - £: # r* t , A # * * -> * # 

[0054] nfficoff^s. *%m<Dm8<Dn 
[0055] *mm<DBmizt6^xit, '&mmtmmiz 
10 R«flcm 1 5, *t/<->^istai 1 6a>e>flij$& 

+ BaTiO.SJrCVD&iatli 
i:* + ^<'>^»**ffli©rafCf2IS-©te«BSitll!ii 3 6 

te^itsii 3 6i:LT(±, mtj-tymzm^xi,^ 

20 S 0 ^©^J?I2, -ttl-Pni 0~4 0 nm^ t<, 
*^5S©^ST*li 1 0 n mi -©M-fkf"^^ 
K»2, l;a€jft4T-fc9 r©SI©KBI-2 5 d ri'^<->^ 

t fc (C t ^< -> ^ ^-© e J£»iS«'> L T 

te&ISfiitfll 1 3 5 RVJB - ©fel^P^UiJg 1 3 6 SrffM L 

30 ^©teijcSraisijtsr <b^x*#fc 0 

[0 0 5 6 ] mmmm9. nj9 f2. *^p^©^9©^ 

t&VftmizfrfrZ, D R AM©gC^»rSElT*fe.5 0 
[0 0 5 7 ] *^Sg©^Rg(c4o^T(2, df-v/<->^Tffl5 

ffML/c6^SlT'fe-5 0 * + LTI2. 
B a T i OiRS:ffi^fc34S x B a T i 0,m&RlZ&Xs< 

•^E^^©PS{C2 9, i*ffi*(Si{c»otigfii(a[@S: 
ffi&{CiitRtTRm^2 1 5 ZMf&tZZ 
40 5. HI OK, * + /<*>*W«fttl (B a T i 0,$.fz 
I2S rT i O3) (OW-^im&^mt, **'<->fi<D})- 
?M,U<Dm&&^to mfrhWbfrftS. 0\Z, BaTi 
0 3 ©^iSj|S B B B «i@^5 0 nmlC-fSZirtCj: 9, PdJp 
mJ±2V©S#(c, ^^^-/^©y-^^Mli, 2X1 
0" A / /cm ? ,!:/i9^f^y-^ft^q#t>tL7 t c 0 * 

SJ6«)JBIilC*il*-Cli, ^©2 9(C^ a B B©±«®^(6] 

©&S£+#l;:/h£ < Lfc*-r/<->^R«(WJ|2 1 5^r 
•0 [0 0 5 8] mi&VBM 1 0 . 11 1 1 12, #389!©fl 1 
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0 <DM1&<0&Mlcib>j>*Z D R AMrogB^{Bf®(21T-feS B 
[0 0 5 9] *nfa<DBM<DDR AMJC&I^Tfi, 

*R3 i 5 a SrffMU jetc-t©±«{rK<b->y =>»lg 

1 3 7i«*+^i/*T»*«©fflSgfr|^ J: Sprite 

I3i 5b, ^'■^-kSMHIi i 6t>mfcMi$.£ti 

*+'<S'*W8{WJt3 1 5 b t LT, BaTiO.M 
5^tt^^°y^y V^felC«t«?ff^L^„ :i;h,P>©jRJ¥ 1C 
lis -tn-ftlS nm&liT'*)5:i^SS L< , *HJ£ 
©JglB-Ctt-tiX-en 30nmi Liz, BHfc-> U = 
H\ /yXvCVDSia^OOnrnMitlL, -t 

WUlOflJBBfrfll p £ 0 \cmt'y <J => £it -5 

- * tffilttf 2 ffiSffffiT U EP*DfJ± 2 V C08#, 6 X 
1 0"' A/cm'i«»e,nfc, 20 
[0 0 6 0] *DR AMiCiol^Tfi, CI <D X ? UffiMfcv' 

y aj'fltl 3 7&3j^©#^->*lJSe#:Bl3 1 5 a £ 

3£ll©* + '-*'>*fliiS#l8S3 1 5 b CD PflM 

* 9 s9 *Bl$.X% it. 

[0061] nrnmm 1 1. m 1 2 «, ^m<om 1 

1 K»HJ£<0f^(c:^5 D R AMwgp^EH-cfc-So 

[0 0 6 2] *HS£c0ff^ODR AMtCjo^Tfi, , 30 

TMM&l 1 4 <t UP t £fflWc 0 *-f<-> 
^11M4 1 5 £ B a T i O, <t S r T i O3 (DWfeVf 
t LXR£itX'<yfi !J ^ffifcj: "9 2 0 0 n mfSJtcO 

tlltW (BaTiOOn (SrT iO>) .© 

^"To Z<D'&mt$t\CM. McQuirr ietJtot 40 
P5$tLfct>W (Landolt-Bornstein, New Series, Cro 
upIII, Volumel6, Ferroelectrics and Related Substa 
rices, Subvolume a:0xides, Springer-VerJag BerlircH 
eidelberg-New York 1981, p416, Fig. 669) tlx&fflm 

[0063] 01 3i9, X = 0. 8~0. 9 (D&mx 
li. !S#(BaTiO.)n (SrTiO,) 

o>#*m»& 0 . 3 % wrtssic-at 5 r <k tfftfr 
*<kS:H 1 4 ic^-r. x = 0 . 8 {m<Df?mttX'imm so 



#f«¥8 - 3 4 0 0 9 1 
18 

iSSS«*S ©ffM £@I7 S r <t # tB3K 7c tz V) X h 5 t % 
[0 0 6 4] *nfc<DMmztS^Xli. Z\<D£i\Z*\ 

Jt £ IS S3 -f 5 - t ? 3- t y < -> * T M W£ S fc tt * + ' < -> 

icufco-e, **'<WfMHtiR4 1 5tl;tit(0#E 

[0 0 6 5] /.cfc\ *5lffi(7)^ffi^fc^Tl^ ^t-" ? -> 
^R«fffflt4 1 5 i: LTB a T i O, t S r T i O, <D@ 

ffi^s-e-$-frt^, w©«»cBBe>r» PbTio=K 

aT i 0,^(75^^< <Ds<a-7xjj4 hM1£&m'&<0& 

[0 0 6 6] %%<f>M& 12. 01511, *^EJC0^ 1 
2 COH^W^IC^?, D R AMO^^ffifaT-fc-So 

[0 0 6 7] *Htg<D^(i{Cjo^T(± v ^r^v'iJ'SfS 
W&l 1 5 i LT. S r T i Oi Srffl^fc SrTiOi 
l±, KiStt^^s/^ y >i>-'&(Cj; 2 0 0 n mfMJ$C9|g| 

^±a«*7 1 6^^/N*y^&}c:J; DffMU 

««IR7 1 4i5j;u : *i'/^>?±g|5mtiJ8l7 1 6{c(i, 
R e«r«*^*«L»fcP t Srffl^fc. Re 85*04$: 
0, 5, 10, 15wt%ifi RemMz£!h±m 

w^fc. r eayjojcist&^jsro^b&ia 1 6(c^ 

U R e S: 1 0 w t %gsAD Lfc t # , S rT iOjiP) 
^Ott^SftS. 9 0Aaq#&*T,fc o Re^iDtCj:^^ 
M,m<Dmt%m l 7 (C^1- 0 ReJlOwt %»Lt 

[0068] *HJS©jgffiic*j^Tii, roipfcSfii 
tat * + t ^ + xn-->^ K«#JK 
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fc. ft, #JW!<D^li(C:fcl->-ti± v Sffii LTR e £^ ^itfrl 1 5 t UTi±. B a T i O, mZ&fciix^ 

& rsip-r 5 r t -c-t £ * * * m^im t x\ ^S5W(c tt^x * \ '< > ? (Dmmm * mfo x-zz 

[0 0 6 9 ] %%<r>W&\ 3. Hi 8»±, $3PJ<DSU 9. * + '<">*©f^ffilI^HMfcBS:: ■£ 

[ o o 7 o ] *Wk<r>W&\z.$z\i^x\-t, *\'<'s*TU zttfX'Zti. 

tttl 1 4 <k LTP t Srffl^t. * + '<v'*T8Mittl 1 0 0 7 4 ] *Hffi®JBffiOltifi;ft£fria 2 0~ 2 3 fc 

1 4j&*8L »-©*+'<->*«*{Mst5 1 5 a t L <fcoTK9J1-3. 0 2 0 (D X 0 iM. * + TjB«S 

t, M (BaTiO,) ,-. ( S r T i Oj ) x SrSiv 8 1 4 IMt^fcfcl:, *T 6&&-5VMi6£K7';i' 

tt^-'' ; y^r£}C«J; 9 2 0 nmORfMl/!:. ~tf)B#B S=?^£la t m% K— ^UfcjSJBi 1 3 8 %*s<y $ 

a T i O, t S r T i Oj ©*>Hfc£X = 0 . 4iU:. !/ X/jfetC «fc 9 Ltz a ^WUfffi, '^(Ciig^^ffiffi 

$ bfc, *<7)±.mzf5-<D*T'<'>9ftK#m5 1 5 b jtIfiT'OflIM , 9 &&&A,V> 60nrai»5)3 00 nra 
£ LTB a T i 0,Z5Lfc&X/<y? 'J v Affile J: 9 2 3 *l5*©?Kt6-Ctt 1 0 0 n m t Ltz B H 

o o nmfiSco8IJ?lrffMUt„ *r©±Sfcii* 2 1©£5I:, ffiffifbw 
^iStil 1 6 t LX. P t &xs<-y#miz£<0&i$. 20 fcafcS&fcja^fc tro^o^TtS, 7;^'>#If;T' 

Tit ^t^->^^tM*BaT iO»*Ii:LfcI = £ A &(B*f R I E (c J; 9 Wl\Y>7 % <F>h- 

fi, BaTiCliC^li, T$?>m,mX'tbZ> P t 4iLt. H2 2C0J:5iC, Jf-t^^ReWEl 1 5i: 

t*t^->^Rttft:I-Cifc5B aT i Oj t©^C^f UBaTi O, y * ^ V^&K «fc 9 J£ 

©#*W*W6£L-Ci^fc0>i , c#u *Sllfi©»IS»c*i Sr^/N'-y^ jj ^^fcioT^Lfc. El 2 3 © J: 5 fc s 

V>Tf±P t t B a T i O.©WICW»f*©«f , M0>tt*J£ 30 fcJfeWi: f^OJIMffetUBt, 1R-<r>7fl'%WB 

Jt5 ri:^-Cttfc*T*fc5i:%x.bn5o [ 0 0 7 5 ] £i±W J: 5 4»J6*fttJ: 9 > D R AMSr 

[ 0 0 7 1 ] /Sj % *S5*©»«lcfcv^Ttt, ^rt^-/^ ft^-f Sd-tlcJ;^ '&&m\zit'<X**ry<i'? 

mmmt ltp t sr. m-<n*\/<isfmmfcmt l tajps-frs^t^-etfe. ^(Dm^mt^^^^y^ 

TBaTiO.tSrTiO.OlgM, $ "bf^ lg~ xyf LfctWCoir^lil 0%, 6^-7^; = ^ 

©Jrt^->^^t*gt LTB a T i 0 3 ^ffi^7t*\ ^R I LfCb<DfCO^TJ± 2 0%gfiTfe-3t. 

*3SKI±, SrTi 0 3 ^>B a T i 0 3 |£lM±P b T i O *»A»5TSU*fii*Elil±-eir-ett3 0 n mfljf CDQOdi^ 

[0072] mmmm 14. §i 9n *%w<DWi 1 •c-si^^js^nigftbix/.e^ojt,, 

4 O^J6w?KJHc*»*»5DR AMcDgB^»ffiHT'fc9, [0 0 7 6] *HJS©^{Cio^r (±, r(7?J;9(CTSI5 

H2 0~2 3IJ, #8EKa»a»3DR AM<Z>SSigXS<0 ^H^r^ j/fy^lcfc oTmE-fk-f 5 1 ^ ? Si*^IfI 

[ 0 0 7 3] *mtemm.X'li, ^^y^y^T^ms T'#, fi*f**-f <>'^1$ttS:W1-S^iJK* 

m% K-T'LfcbODSr^^y^ U ^^ffiiCj; 9. [ 0 0 7 7 ] HJfcOff^S 1 5 . 0 2 4 lC#3g9§CO|l 1 5 

'<'>^TW«S8 1 4fl)l8fffl, 60nrn^b3 00 n 50 AM©IijiieoW5>»rffi@**1- Q 
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[0078] ^mmmmx-n, TW*st 

LT, ^#y*&£fc«W8j«Lfcfc©fcffl^fc. T§K 

+ Wt*i LTii, BaTiCRSrSCtt^ 
•y*y ^ffitcj; 9»|«Ufct>©&fflV % fc. ft***'* 

WJtroJ:^ * + 5 - i:T\ & 

L, ^Y^^^^HaffiaiWitAP^iaiwt^J;!?, & 
#4 * + V* «Ht 3 *«#§£fi & #5 d t # X 

[0 0 7 9] *nm<DMm<Dgtmjjmz® 2 5 ~ 2 8 ic 

ioTSHB-fa. E2*5 0>J: *+'<f*TWra 
9 1 4£ffMt5£i6fc, 4ff?yfgi3 9te^ 
ill 4 o<DffiMitzb<D*X'<v* y y^siciot 
mm*?-?>m 1 3 9 icoi^t i 0 n mn»b 

5 0 n m^igSTfc 1 ? , 6&Jf 1 4 0 ICOt^Tii 5 0 n 20 
mfrb 2 0 0 nm#iI=5T**>3. ftfC® 2 6 CO i 5 |C> 
TftmttO/^-s^^a, KS|tfT?ro6 0 0°Cfi*b9 
0 0°C<DMm&mz£ 9, T»*fi*ffifC 1 0 0 n ml 
£coGfldb£ff2$L£ 0 &{cl]2 7 CO J; * + 
St^fr 1 1 5 <t LT BaT iOi JR&SJfc-ft;*'-? > 9 9 

6 i LT y >/tJ:oT»)SUt. 5 
Ci2 8COJ: pic, ^^^J<tl5l#lc, ^ZLOJBWiffe» 

[0 0 8 0] W±co «fc 5 <C«it*«fefc J: ^ DRAMS: 

o o°cfrb 9 o o*c©affi{k»ao«w&ajajscotBH 
t, as iconr i o %t>b 3 0 %{cit an Lfc. 

fi, T»«tt©lffli2i©«W!iail«»c ( t5itaifcJtrt:l-5 
££Tfc5 0 ffiffi^^coT^mfSlco^Tli^-v^m 
i=-#3fe fc J: 5 Wti5*> b 1 9 1 9 s t> m&%- {c jg 2" o 

6t>C0T&-5i:%;tibti3„ y-*«flSWco^Ttt, 
[0 0 8 1] *HJ6©JKffilcfc^rtt, rcoiplcTSJ 
let 9, *+/<->^©*»a5«©i|aiS:H*ii*s-C 
■ fc. 

[0 0 8 2] %m<D%m 1 6 . 129 (C#3gBJ3C0|l 1 6 50 
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(ommmmz:, m 2 9 ~n 3 3 ic**wic*»*»a d r 

AMcoMjiISco^^KfTffiH^^1- 0 
[0 0 8 3] #Hi|co^(iTfi, *f^y^ TSPSffit 
LT, &E#ifliiEjfcLfc£iefi->y 
0*6&£flfftffML7tkco£ffl^/i 0 * + 
t LTii, B a T i O t m&BU&&X'<y# I) >?mc 
X l 0Bf$.Ltzi><D£%^tc o * + JLS®|ii±, * 
y ^icioTJBtf Lfcfi£Brc*>«. »±©J: 
pie, * T * £«J*t 3 T\ ft^JtClt^T* 

^^cotfAo^EISr t^r*tyb 0 *HHW>7B!Rfc:»3i^T 
tt, TW«ffiSrfflffi^Lv ^t^v-^co^ffiSco^O 

[0 0 8 4] *3llSro^t6©8!!5g*-ft^lgI 3 0 ~ 3 3 (C 
<toTIft0J1-5c 03 OCOi 0\C, if, If 1 0 0 n 
m>5»£> 3 0 0 n mCOjg K-7 0 ^gf B -> y n >R 1 4 1 £ 

<kT\ ^E!C3 0 n maSODflilb^lSi X 0 iCUfc 
ft^^ a B B->y ^114 1 ±lzW.^mm2 OnmH 
1 0 0 nmCO^-fk^^>- 1 4 2 <tAIJ?3 0nmH2 0 
0 nmC06£ll 1 4 3 &X/<yf!) > ^lt:\Z X o TMMjffc 

tela 3 l ©J:5KT8fllSi o l 4co/^^-=.v^, 
H3 2\Z.rfitXo\Z*f<^?mn,Vf\ 1 5 t LT B a 
T i OifflS&SJfctt^A'y* y v Affile J: 0KLf: o 
Ml-, ^r^^->^±SB«tSl 1 6 t LX&<km*X'<v 
? >J y?\zX^X&f&Ltc 0 fr^m3 3(DX 

wtratui-, sg~oswi6ay», m-co7/w?iEiH^, 

«» MX ^ ~ © T 5 EMS co ffM t M X £ Jiiftff 4 
[0 0 8 5] W±C0«k9 4l!iiii^feT*DRAM^f^a!i1- 
*5ita*Ttfc. -ErCO^r^/^>^>^co3:^fti± x 6 

o onfrb 9 o ox:<Dmmk&w<Dm&m&ig<D%aw 
x\ tasico^T 2 o %m.mmM Lfc, y - ^ 

[0 0 8 6] *H^co^ffi|c^^Tli, T^mtiSrffiB 
{tL7t#IS a a B ->y 3>^^tftSii<t1-5^ kicX 9> ffl 

5^i^T#, W&^k, &&t£*\'<~S7-®>&*^iir 

[0 0 8 7] ■Mfamm 17. i34 IC^^B^CO^ 1 7 
oStta&tt*, H3 5-114 1 [Z*%W\CfrfrZDR 

[0088] i34t, i»£.j§($:s^ ] 0 I x 7 A —fr K 
ttll 0 2, f-7>^7 7 -y-H 03a, 103 
b, y— ^/ KKVlSl 0 6a, l 0 6 c , 

l 0 6 a , 106b, y- h%«]R 10 5, V- 
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hm-fi i o 4 b , 104(1, mitm io7, fflft^f 

Kiftgn ] 0 9 llt£*Mfc i 5*Sl&<b |S] C 
X*hZ> 0 $DRAMflt ZKBgHtBI] 0 7, tefURl 
0 9 ©H*S:fl| 3 i 5 {c, Ig-roJf ra«6»JR 1 1 0 

0 6 b±(Cfag1-Sg|5^IC3>c?^ h*-/H 1 0 a # 

$ 1 0 1 t««MlCfttt-f 5W» 1 1 0 a a i^<7)±!c 

tlfiltSJxTV^ X 9 ffi<aWj£l^g|5# 1 lOabH* 

•5„ =^?h*-/H 10aartl:li^BB->!l3V 10 

A»f)*57'7/1 1 1 7> 5 ffM$*iT^-5o 

-/H 10a b±iCfi7°7^] 1 1 frbtoi'l) 3^(0ffi 

§151;® 1 1 4WfiK$*tT^5. $H OJifflil&lSffil 1 
OtiJ;t5^ + /Nv-^Ta5Stli 1 4 £3:> J: ?(c^-f 

•>^Ilffil 1 5^$£tlT^-5 0 r<Z)*-r 
RfcttWl 1 5©MSfi LTliS rTiO,, B a T i 
O, b'<D&ffim*£tfft&^lrf5 Z t /4>T'# 5„ * \/< 
•/'^RSftRi l 5Srfll5«t9t* + ^v'^±»«fii 1 20 

1 ejWBfifcSiiT^a. wW*y^v'^±SPS«i 1 6 

2©SIB5ite»«l 1 7#ffM$ttT^5„ rro^2c/?^ 
MfelHtl 1 7±iCi±, ffifetDfflmZhrtXMKDT* 

-^Eili l 8fctt5J:5fc«Mli l 9#flM£ 

*IT1^5„ ZCD&mmi 1 9(7)±iC^2(7)T^^ = ^7A 
EH® 1 2 OiWBritSft-O^. 

[0 0 8 9] *Xtt0JI$1fi0Ki!rir£&l2l 35-141 30 

Sftll0 2, 1-7^77-^-1^ 1 0 3 3, 1 0 3 
b, y-^/KK^lOGa, 106c, ft* 

121, f- hmmm 105, y-nno4 

b, 1 0 4 d, Rfcfltl 0 7, aftji^fcTy Ml 1 0 

8, fetuti 0 9, m-<Dj§mmmmi 10, 7*7^1 

1 1 tt«*iraWBj*-C*6 0 

[0 0 9 0] ftldll 3 6 © J; 9 (C, £-0j||fl]£|KBE 1 
> 1 2 2 ML, — S 1 2 2 £-7* 40 

*£LT8-©Ji«Mftakili 1 Ofci^^i 1 1 & 
x-vfstf-tZ> a r^{C«t9, (213 l\z.7Fti. 

'*is?TM^mm*>&&%mi 1 o a c«^s. 
^m<Dmm\ztxi>t)\ mno. os~o. 3nm§ 

[0 0 9 1] fclc®3 8 © J: ? Ic, */<y*)£&<b'£ffi 
PT, w©* + /^>*T«53SffiSli&&*ffl»l 1 0a b 
n& VJIIRUfetUR l 1 0 y|i 34 SrJ^jSf 

5„ Z0>?*'s<»mmtfr£ L<li, #«J3 0~ 1 0 0 n 50 
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fifc-fS. rofiA*©BWf±#SL<tt, ^2 0 0-5 

0 0 n mgSt'fcS, 

[0 0 9 2] &!Cl2j3 9 ©i R I E (Reactive I 

on Ecthing) ft^CMP (ChemicalMechanical Polishi 
ng) ttSrJBl^T, f 1 * 1 3 4 i £&J1 1 3 5l;i y 

^< i ,^jaa§ r ^ o r©i^, mmmmi i ok* 
>m 1 3 4<DB,mm%bt£^± o\z-tz> B 

[0 0 9 3] ^icH4 0©J: Hi roJin&ff JR l 

1 O&iU^^Jf 1 3 4&U ; ££J1 1 3 5 
t^'v'iS'Tfflfllffil 1 4 4-^5 i 51- LT, 5 0 0°C~ 

O3, B a T i Oi4if©itJI|«*H-»*»5> 45 * + 
*»*#IRl 1 5£7FM-f5„ w 18«#R 
WffiWtts ff* L< 14, 5 0~ 2 0 0 n mT'fcS. -0) 

4 5 T*«B50ft jltt/J» $ ^ 7t 46, ^ft'*-/^ If tttflt 
©/Sllfefr ffi ttU^ttStt ©IS R*ffi fc ffl ^ 5 

©^[piii-r?, r i (iw b ST*b4v\ 

[0 0 9 4] ft tcia 4 1 ©i pjc, ^Y't^mtfflBt 

1 1 5SrS5 <t 0 (c^-r/<->^±gBl;^ 1 1 6tWj$.t 
5. rcD^rt /<f^J:»til 1 6 <OWM.t LTI464l 

Wl 1 4©#-g-<k|5]«T**)5o 

1 6 <t mm<Djj&x>m 2 ojiiBj&jMft 

117,^1 7^5 = -7 ^g£^ 1 1 8, ftHRl 1 9io 

it/^2cor^? -<yj±§mm2 OZB&tZ (04 
2) o ®3 S\Z7Ft*nmmm<DDRA 

[0 0 9 5] mm<DBBl 8. 04 2I:|:«|(DI18 
(V'gV&mm* . H14 3~H4 5IC^3J|c^^^DR 
A M®ft&XS0B*£BriBia Sr^to 

[0 0 9 6] 1214 2 tf, ^ig^S^i 0 1, 7^-/lxK 

b7>^77-7'-M03a, 103 
b, y-VKK^10 6a, 106c, ft^ 
/MS$ 12 1,7-'- hf&^JI 10 5, f- V 1 0 4 
b , 1 0 4 d , »^)R 10 7, h» 1 0 

8, IfittRl 0 9, 7*7^1 1 ltttt*«IJtJ:5«lriJi 

[0 0 9 7] H4 2{CJo^T, *J8Wt'f±*t' < v'^T 

ansi 1 4<Dffl&mibz>£ j (c s-osra^isBii 
i o & n#ffQ«iii)£fcK ] i o c*<jgfiE$iirv^ 0 

±IEcD^H|gltiIl 1 0 c i + t^v^TSim 
Hi 1 4£S ?J:-7ic, Jft'<-/^lt»:||l 1 5^ff$ 

(C, ^rt-"?->^±&15miSl 1 6 7)'ffM$^T^5„ r« 
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if €>r <fc#-eto 0 * + ^->^±guafigi i 6 £9 5 J: 

5 i-iwtR* *r a» e> 4 « * 2 ojnuMttug i i ? 

Jiiti^. w®$2 0jinifetffit] 1 7_tlCli, gf£ 
»MSR«r*lJ-CJBl©7^$ = ^Aiai|/i] l 8#J&£ 
SiiTi^S. % 1 ©7^5 = *AEiWi l 1 8£9;>J: 
5JC«SMtl 1 9#»ricS*i-CV5. r©«SI)Bil 1 9 
©J;K^2©7/l'S=-!7A£I3IB 1 2 O^JfM^tlT^ 

■So 

[0098] 043 ~-0 45 {£±SE3Slig©^IB© D R A 
M^Kit^fe**-*-. £7*04 3(75 J: ?(C, ^fiSJtlsl 10 

P 101, 7j-/\> KBfcfcfll 

10 2, h 7 V*~7 7—f— M 03a, 103 b, y 
-*/ K >fB# 106a, 106c, ^ Y *-*l^H« 
12 1, 7~ hftJUR 10 5, ^-MIl04a, 1 
0 4b, 1 0 4 d , gMfclR 107, ilfeiA^f-y 1 

0 8, IftftRl 0 9, Sg-OSHfisftiai 1 10, 77 7 

ill, *+/<^t«b««i 14^^-ew/^t 

[00 9 9 ] W:i4 4cD£ ylC, S1RC VD&*>51^ 

tt^f ^3-Mfe'4ifJiJ:*>J5-oJiWMfe«Wt] lOJh 20 
oaaS©*»c|ftlWlt 1 l 0 c fcflfcJt-j-S. r.0>*fe»JRi 

1 0 c<7)R/?(23f •Y^->7TgB®iJi l l 4©ll!;b 
J; 5 i^3 0nm~2 0 0nmMt'*)5 o 

[0 10 0] ftlC, 04 5 <D «t 5 fC, jf&JtRl 1 0 cfc 
±tf*+/<i/*T»*tti l 4&95 J:5fcLT, 5 0 
0°C~~ 7 0 OtOfflJf-C^'y^ffifc iffcE^T S r T 

i O,, BaTi Oitet'OMffiMmtff^frbteZ**'* 
f*Wt*«l 1 5S:»*1-5. :o*t'<->«t# 
RC0RJ?{i, #4 L< (4, 5 0~2 0 0 nmt'#)^ Z 

^rt^y^T^ig^Sl 1 4tlfeftRl 1 0 30 

[0101] RSfclRl 1 f£ 

*tra«©*i£-c*-Y/'«->d'±w«aii 1 6, 1 2©i 
mi&tit 117,^1 T/is^-t^&m lis, ftnR 

1 l 9&£Um2<D7Ji'\=-'?J*$imS 1 2 0§r^fi)c7 
5c ^tliCi"?, 04 2lOT;$tl5DR AM«$fl 
iriC/iS. 40 

[0102] mmmm 19. 04 6 1±, jwsmaijg 1 
04 6^, ps**#wei 0 1. y^-^m<tmi 

0 2, h7^77y-Fh7>-^^103a, 10 
3 b, NSTOMMMEl 0 6 c, 10 6a, f- + */MH 
tl 21, 7'- h&IUDt 10 5, y-hISi04b, 
F7^77^-h h^^v?^^ 10 3b, BHfcfflll 0 
7 , Sa&^tfy Ull 0 8, &tSUl 10 9, %-<DM 
MffeftR 1 10, => * h*-/u 1 1 0 a , 77 7 1 

1 1 ^^^^^v-^Tas^WiglCO^TJi^ir^T- 50 
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£><?, sfc* ±»©»:i»*rajfeiMi] 1 7, 

f-07;^:ieifl 1 8, (£IfRl 1 9, 7VU? = 9 

[0 10 3] $DR A N4 IC jo I N T f i , Sg-©«ra»»R 
1 1 0i UTS i *Y'<v'*Tffl®ffil 1 4t 

LTS&£, *fc^t^ltftHiLt, BaTi 
OiSrffii^fc. BaTiO.wIlfu, y 
>7&ICJ;0 2 0 0 nmg&ICJ&sKLfc. g§ 
*(tttO*aftC*i^Ttt, TUSJS^S i 0*7)>6&7)>T' 
•t ± icffM $ ti 5 IS WMK«>M*4<* # < JI4 5 it 

(04 7) 0 roe*, *Ttt«« 1 1 4_blC 

8 a as, ffm&fluxi 1 o±(cf±is B B B 'i4«gL<^m* 

(75{g^df-^/N°v^p^;#:^l 4 8 b^^$tb5„ =rt 
^RtfrRHBa, 1 4 8 bro±»tfie&A»P) 
fc5# + ''*->*±»«ttl 1 6 9 7?M 

[0104] ni&OJ&Wi 20. 04 8 fC^^COH 2 0 
©HJScOJf^^, 04 9~0 5 2IC*^BJ|C^5DR 
AM©R®Ig©»#Wrffiia«:?j*1-. 

[ 0 1 0 5 ] 0 4 8 (i, *Hffi©^lg(i:*»*»5 DRAM 

0 1 ©±*Efc*tt5*?#|»H*lcM:7 4 
KifcfcR 1 0 2 7)5, *T-JK*«*jctt, h7>^7 
7 7- h h7^^ 1 0 3 7)5ffM$ixT^5o h7> 
^7ry-hh7V^?10 3li, -tCQ?--r*/Mi$ 
1 2 1 ±{C7*- hl&SAg 105^ LT7T^$<X7t7- 
hWi 1 0 4 Sr^TLTV^o Mil, y-hfli0 4 
b, 104 c, 1 0 4 d £r9?&&J9£2 0 7 t LT, ii 
tfl^il5BWk->!)3Vll 0 7fCft;tTS rTiO 

§108, ggUgi 10 9, ^-©JiKitfegHR 110, = 

>"^? h*-A< 1 1 0 a , 77 71 1 1 , *-Ys<is#T 

ttnmi 1 4, 1 1 5, 

±»«ffil 1 6, ^ZcOJirplffeftR 1 1 7, I-©7^ 
^iaH^l 1 8, (£ISRl 1 9, jSZOT/^; =!?AE 

Mffi 2 owttaaEtiB]«ic«rit$nr^5. 

[01 06] 049-0 52 {C^Hieo^fllroK jg*te 
*T04 9W«t9»C, ^fiSJil?l«{C, *a!M$ 

S^i 0 1 <7)i«ffi±ro^^g6^{c, LOCOSS 
£$^T7-f-/wK®fcl8ll 0 2*?gj«i-5. i^lc, Si 
SMkife<Cif*fflV^T. 7-hlfe^Rl 0 5lrffMt5o 
hf«*Rl oshisZtf7 4-jy>Ymm \ 0 
2±(C, iS^6<3{c7'- (?-Ki0 104 a, 1 

04b, 1 04 d&7TM1-5. M;tH 04 

a, 104b, 104d$r-7X^«tLTffi^T, 
lilOl co±Sfl5ICFtt«3«:ffiA-f 5 w <tic ioT, 
7M4M!4( 106c, 106a, 106b &Ztl?tlf& 



(15) 

27 

Jfrt-S. * 5><C 1 0 4 a , 10 4b, 10 

4 d £H? «£ cvDf©*/<i/y(:Sixt^St* 

5 r T i Oilttff6IBIjt2 0 7 <fc LT*t®$ft5 0 d© 
IfilftJB 2 0 7li, ZOlS-Ctt^ — =^^ r U/j:if' k -C. 

[0107] &IC05 005 i #£Sa1r>!J a 

y^ti^itaoT, 1 0 6 a lifcfiWK 

&8E£Ji3S«>>&*e , y Hi08 H^t5. :oi 10 
tf>&^ Ml 1 0 8 £S 5 J: o l-t&HWi 1 0 9 &ffM 
1-5. ^<d$, CVDft^Si^T, SB— «>* IIQIfetHBI 

oii¥ffl<b«a**u *-roj|inn6»fflti i o<d±® 

[0 l 0 8] ft(cl2 5 1 <DX ^-roSfflit&lftBSi 

SSL-T, 3^nt^H10aWt5. -<75 

B#, S r T i 0.^?)*5lfe^fi2 0 7li, 20 

t'x-yJ-yfZin-f, ^'swv-fo— )v \ i o a ©Si; 

tt&!M 2 0 7 U *— yw»j*l*03: 

l7K^(Ci 9 3>** USSBIC^-TS SrTiOii* 
e>45ffc»®2 0 7 ^S«£D^F^®ls!cSU ; i/y a>» 

\mt^b tt s«m&ttK& men l -c«»r « i^wk* 

1 1 0 a ^W$n5 0 30 

[0 10 9] 3>^? h*— /H 1 0 aff^Hi, 
0Ktl?]«Oie-CDRAMS:f^S8i-5. EP*>> I52W 
«fc5»c, cVDfef^^T, 3y?n*-;ni0 
a*a«)ii**»oSg-OSWilfelRJRi 1 0£H9J:? 

1 0 a F*l(;7*7^1 1 1 Sr^jS-TS. 15K:, y 

iinoii;, e^g 1 1 4£j]M-f3o ^©e&J§ 
1 1 4*ff\fcrrme*y^^ymT.*i&\.*\'<>s9T 40 

gcmtagl 14it5. W:7/<y^!ly^jWCVDtt 
^£f8^T, ^-t^i^TSMSffil 1 4 9 i :> icifi 

So ;L<0* + '<->*R«flsJRl 1 5 0«RiLTtt, P 
b (Zn, Ti) O.^SrTi Oj^d^fflV^Jli. ft 

1 1 6*ftMtt>. Z.<D&&m \ 1 6 £Bffj£7fcRfcflDI 

ft 5. CVDSfSrffiPT, *-y/<->*±ffllSffii 1 6 
**3J:5fcfS^®JilBHfelMlli i 7^Mt5. d© 50 
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Sf§-©JfP e 1f£fiJi§|i i 7±ir, BrJfclBJMfrfcttT, H- 
W7/^;E8|1 1 8'HMt5 0 tit, cuass— © 
7^5E»Jgi l 8£!g5J:?l^ CVDffifSrffl^ 

t, ->y =ymjsmt>*biz&»9mi 1 9 

■5. i i9ic, iiw7/^;ieisii 20 

[01 10] UlSro^ml 21. (353 lc;WJl©f? 2 1 

ommmmz. ®s 4-15 7^*56wj-*»*»5dr 

[0 1 1 1 ] 05 3li$Si©iiC»5DRAM© 
y^7r^-h l>7^^ 1 0 3#ffM£ft-C^-5„ 

h7^7r^- h h7>y^^ 1 0 3 a , 103 b 
12, *Ji<fal&l 2 1 Jbty— h£1U)t2 0 5£ 

7>LTJfM£ftfcy- htt&l 0 4 a , 104b^r^"U 

tv^„ ^- h» 2 o 5 1 Ltift ■> y = s 

104a, 104b?:S3J:9 (Cg^x y = VJH 1 0 7 
#*8liSixT^<5. :h±5 -LSSOSfcii^try Mil 

o 8 , igtKs 109, as-oAivUfeitai i io, 3 

* h*-/H 10 a, 7*7:/ 1 1 1 , T3B« 

Si l 4, *-v'<->#BMM*Mi l 5, * + Jb« 

tsi 1 6, gzojiMfuuti 1 7, m-<7?r^~E 

111 18, #Hlgii i 9, m-<DT^i-VJ*&B!% 

[0112] *HJ£^18iroKji^&S:E 5 4 ~ 5 7 
^-To 0 5 4 ©J; ?C, ^*0iJtP]«lc, 
0 1 ©±gtffi±©Sti^tf!l$(C, LOCOSMffl^ 
t7^-^KSftI10 2eMt5 o &{;, SrTi 
OilRSr 1 0 Onmgl^'^ y ^^ffi^ffCioT 
JKfiJtU^- Mfe«lR2 0 5 ^1-5. :©y-hiil2 
0 5lt CCD X?I-Ci±/^-3^^L^^-C\ ni&<DM 
H2 0|?ltR, ^©3^^^ b*-,Uffla&f<D3Ly?-^y 
x b -yy<-t LXm^o ^©y- Mfe»ffl(2 0 5±*J 
KIMKRi 0 2±ic, a^^icy-Miti 

(7— K^) 104 a, 104 b, 104d^Mt 
5. Z,<Dtf— bWSl 0 4 a, 104 b, 1 04d5rv 
t LTffli^T, 1 0 1 <D±mmc^fm^) 

«rftAt5;tCJ:ot, ¥»«1 0 6c, 106 
a, l06b^tMMMt5, £<blc, y-htt« 
104b, 104c, l04d?rS9J:9i;, l&IKR 1 

o 7tmm^h^ 0 

[0 1 13] ft<c05 5©<t pic, #IS B B Bvy 3>^^ 

>?'tZ>^t\e£<0 , 7M«9g|% 1 0 6 a IC^LftlClg 
g!$tt5SJ6iA^t'-y hUl 0 8£ffM-f5 0 
ii^fc'y MS 1 0 8 £S 9 «t 9 1 0 9 SrJgfiR-f 
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[oih] @56©j;5i:, m-^smmmm 1 1 o 

(ill 1 OtC&^ttxy^V^&a&tfcl-. -<*>B#. S r 
T i 0>^^5lfeil2 0 5 11, ■> y =>SHk 

h*-;HDig(ai|SliUI 2 0 5/5* 10 

5„ 3£*«|(CJ: V) =i>9 9 hfigfi^S r T i O 

3 t*bt£Z>?- V$m.m 2 0 5 SrSffiWFttttfilWSU 1 

9 Y*-)V 110a tfflfclcSixS. 

ioii5i \**-*mi$.mt'<£*mtmm<D 

XfST'DR AMSrf^Jj-f 5 0 IP*,, 057tf)J;?fCCV 
DSlfSrffl^T, a^^h*-^l lOaSrlftii* 20 
A»o»-0«|l|J|ft<ftBt l 1 0£if?J;;>fc, £*Sflr>y 

^I'SwifCioT, =>^9 9 /H 1 0 a P^{C7° 

7^1 i i ij&fHtZo y yymtenz®^ 

T, 7y?'i l l^iVJg-^JBWKMMti l 0±tc, 
fi^Il 1 4£ff2j5£1-5„ w©6^Jgi 1 4%ffifeBVt 

i 1 5£ffM-f5„ CO^r-t^v^St 30 
SfWRl 1 5<75MKi LTtt, P b (Z n, T i ) O, 
«rTi 0.«fcJSJB^e>*b3. ^ft^^Miffil 
l 5£!?J;?lcLT, fiig^MU r^SAJiSr 
0f JtJBftlcjtol-*- 5 r <k (c «fc o T , * -r / < v- * ±ft«S 

'<f*±»*«i i 6frB5J:5lc£-aJIMfelftfti 

1 7**j*i-5. iOglCflillttRi] 1 7±fC, jjff 
)traffl**>ltT. ^-©T/U5ieaSl 1 8JKf 
So *LT, wOjg-roT^SEitMS 1 1 8£*I5<}:5 
(C, CVDft^^V^, ->!l3>Sft^?)/«i:5« 40 
MR] 1 9SrJgj$-f5. ^{SflSIl 1 9±{c, m-O 
7/PSEiSSl 2 OiM&l-Z. Uh<OXm%i&X. El 
5 3(C^L/c«ii^^i- SDR AM^KoixS. 

[0116] nvz<oBi&2 2. *$tto?gffi0\ ram 

& , SlilftMfc «fc O'-h fflSQIl <b # -5 SJ)g * -v y <\s 9 £ 
«-j-«**#SB©R3tftSrttWi-5is, BITT'li, * 
38 W W#m-e*> 5 SPJR 4r + / < •> ^ fc 68 * 5 C it UW 
-fS„ 0 5 8**60 6 Oil, 1£Wft<r>% 2 2 0XttOj|$ 
ffiW^^-v/<->^co^itlcfcitSIfl5r).f&^-ro * 
»#SIUc*jv*-C. ^H^^v^ll. TWWS2 00 50 
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2 , K£#tt$#ft«» & 4 5 2 0 0 4, ±SJ:U\ 
Jb«ttffi2 0 0 5*»fe44. 

[0 117] ¥**S«©Kgfc*i.*5»«* + 

Ni»->y 3>s«2 o o hc* lt. psm 

$2 0 0 2 SrKtt, Jet, &B&£iHBt2 0 0 3fi| 
0* 0 0 3 Off £ f4, #4 L< (15 0~5 0 0 

nmffo?), ^HJfeCQJgjiT'li 1 0 0 n mt'fc5. ft 
£, &IUR2 0 0 3\Z*\y<'s?m<F>f%nU2 0 0 7 fc 
««yB©Ma»2 0 0 8i«MRtt3. 0Ba«S2OO7© 

^ffeU, #4 L < (1 1 0-1 00/i m¥-JjXh V , *H 
JS^fiT'fi, 1 Ojim^-Cfca. ftl^ 
Wig 2 0 0 4 5. 0 5 811, :oftiTOl(rS 

Sr^-f. Rt*R2 0 0 4O«B, »^L<fi3 0~ 

3 0 0 n mXh V > ^HJfetO^Ttt 1 OOnmfft 
S„ KV#0I2 0 0 4 J5k^tffl--Cfc5 B a T 
i 03«*»b<ca. 

[0118] ^1:^15 9{OTvf«fc o\Z, ff«#fl|2 
0 0 4 tcKfi/J* 0 . 3-1.5 nmWX^Sr BB.lt LT, SI 

il^2 0 0 4rt(c^pi6^^$-fr 7 t„ rrr-n, mm 

Xl8fi8l=f*4: 0 , 10, 100, 1000mJ/cm 2 
[0 119] fttr, 0 6 0{C/^t«t9fC, St^M2 0 

04tMQ«20 o s^itc-en-etip tti2oo 

5, 2 0 0 6 SriSltfc. 1112 0 0 5, 2 0 0 5Of$ 
11, JfSL<«50~500 nmt'fc!), #H!£©7l£ffi 
flilOOnmtfeS. P t mtS2 0 0 5 Sr±8S«ffii 
U Pia«2 0 0 2*T«fffiiU PttS200 
6SrT»««§ltlttLEIIi:L.-C^S. ' ntc J; i? N T 
2 0 0 2, Mmfffll2 0 04JoJ;t/±aim«2 0 
0 5*»e><c«a*iH*©*igS:#i-5»«* + ^->* 
&&f&Ltz 0 Pttl2 0 0 5, 2 O'O 6ZBj$.Lti'& 
X\ T--juZftvtz„ T=-/Hfl«i#H*«)*5l[W 
tt^O^Sr^Sfcftfc, 7=-/H&9:£ 2 0 0°CA^ 
fj 7 0 0°CW$6|1T'^X, 0 ? , N 2 , H^O'ArO-e 
^-etL<D#H^T-e 3 0^7--yu^J£Lfc o 

[0 1 2 0] @6 1 II, T = -^B9«)?»JR*-Y^->^<0 

R«*oxa»ait*ftffttfc*L. H6 2d, o»#ia 

t"FT*4 0 0 o CT'7=-yH./cmwp^^r^-'N->^(7)K 

to 

[0 1 2 1 ] E16 311, 7 = -/HWwSK^ + ^->^0 
#HfTt4 0 0°CT'7--/H.t^W»^ :3 r-\'^- ? ->^ 
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li, 0, 10, 1 0 0, 1 0 0 0 m J /cm' ti^ML 

s., mir^B?,^}^ 7--jumn. xmmtt&tfmt 

#fea»5„ Sfc, SSWUfil 0m J /c m 2 *fS-C1i# 

<Hl 0mJ/crn J UU:(D!Siti;#i&gT l *>5. 
[01 22] EI 6 5 Tfi, Xi»£ 1 OOmJ/cm'S? 

h !% Oj) TT©7=->Mcj:5y (3 20 

VRliDB#) ©£flsS:7 = -;Mfijf (2 0 0-7 0 0°C) 
*'<7t— 9 t LX& Ltz 0 O2 t H 2 C0#H^T(±, 7 
= -;UfiJg3 0 0°Ctf>P> 7 0 0T,<D$mX\ 7--/US 

0 0°CA^4 5 0°C<75i5[at\ 7=— /UfflflE WifiPtCO 

TT'C07--^^^x% ttz, -t<07 =— ;Wfl£fi3 30 
W4#7 = -/u#HS JB» $ ft* «> tt, I****** 

[0 l 2 3] W±l-iftPJt/ict9{C s XWkmttt*<D'& 
<D 7 £<9 mm^'P X £ fc„ r 

tt, 9(c%xibtL5 0 xi^sittsi^iao 

TB a T i 03«9^e>fl!fi£$ix5iS5BI«*S:^rl-5»itt 
&m2 0 0 4fC«eafi«»C*?c^/^|5|BS:agA L, 
©»*»fflft<07=-^{Cj:o-C*3lE»«(*«[2 0 0 4 40 

Id Ltz<DX\ &&<DmW£T=--Mz£ZXf&fc&t£ if 

$felcW9!-f5^ R«(ttl«P©>cttlcHU 
k®m<<*><D*tlKfeX'hZ>->3 y h*-fcH&, &U\ 

ftl£frbte2>7 \'> J rJi>!KM'§tf7ahh.X^Z> 0 SSfc 
x * ^ * & - ix f» ©A tt f c 4 £ £ f (6 & & Ki $ -£ 3 d t 

x\ xmiDttmmmttxz 5„ l^u wm^m^ 
\i*%t£mm\:**t\>¥tf&wx'hz>tz#>. mn\*z<D 50 
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t *t?H*c J: o T Bfc*£ia 5 r. t # T*# fc t ©"Cfc 5. 

y-^#t4*^«i-^o 

[0 1 2 4] fc:fe\ K**S0. 3~ 

1 . 5 n mSH roXH^.B8W-r5^\ lufe©^^^ 

^Tt>J:v\ *Htt©»»-ctt, PtHtI200 
7 S 2 0 0 8©ffMC9futC, R«#J||2 0 0 4i;x§Sr 

120 0 4^i(i*/»'A ir »S:S8#tUTl|iSES'!c*»*tSr 

xm<DW%!*?7 -->\>*mn.wm2 o o 4»*a©#i 

2 0 04 J ?Ptfg2 0 0 5, 2 0 0 6 ^APlcDfcfe 
tT% Ht*l2 0 0 4(C*M"5X«!©SgW*:j*iaT'b 

[0125] ^mmmmxit, mn^mt tx b a t 
■ t « a. -c t » ** w ©a»* « i i 

^T*#5 0 fcaif, Rt*RHTSrTiO,, P 
bT i 0,3itzte%int><D®mfc$:Ff s MXb£.i>\ 4 
it, 7gfSmtS^±gfimif £ LTSi, Pt, TiN, I 
rOiStaRuOifSrffl^fbJ:^. 
[0 12 6] *H16ro^ffi{d*s^TI±, MS^KiCi^i 

¥u*m$i $ n >\< *m<D mto& kz7 =. 

->^©#tt^r^S Lgc^kT-t 5 J: 5 idcofc 0 S L 
<li, RS^icSB^1-5S^^^¥^^,BB.|tfti 0m 
J /c m z &i.±(OXBtth, foitMi, 7^-yL-Sr^ 

HftTT\ 3 0 0"CW±<Offl/f-CtT5J: P^-f-Sc dti 

[oi27] nmmm 23. @ 6 6 1±, *^?^©^ 2 
3 omM (DBmnwm* + ^< •> * &frt a 

IffiiSr^t, NM-y'J =>>&&2 0 0 l {c***fci£tt 
L-C, Pi«|*2 00 2Sr!8lt > ^f5^ifi2 0 
03T'?i? o 0 0 0 0 

7, 2 0 0 8 £!£lj\ ^{C, IWOW2 0 0 8«O±IC|S« 
^SI2 0 0 4 ZMm-tZ. $ CjIC, Simi$M2 0 0 4 <t 
Ma SB 2 0 0 7<D±K-tiieh.P t€II2 0 0 5, 2 0 
0 6Srt5tlt, Ptflffi200 5ii»tS. PS8iJ«2 
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0 0 2SrT»WS£ L« P t «J£2 0 0 6 £TSB«ffi3l OnmHi, 6 0 0 n mWT©JHJ?#3£ L< x 
flULffiitLt^S. rd-fla, ^ 2 2 <E>HJtS<7)ff$ ©ff2fgTf4 3 0 0 n m 1 Lfc„ *!) >Xtfil:oP 

te{-fclt5H6 0©»JR* + ^->^Offijttt5lJH«T Tf4, »£{gftf±] ~2 X ] o" n m"' Xh 9 , |s)t£© 

fe 1 ?, TW*ffi2 0 0 2, &iftBE2 0 0 3, &Q#Jg$2 lSt5 0 0 nmt(l, 6 0 0 n mWTWSf^I* L 

0 0 4, l»fl2 0 0 5*5itfMa8t2 0 0 8C^ti£ <, $SfiO^lT*IJ5 0 0nmiU o C1CD4?|C, 

a. 312 2<Dnmmmkmcx'tbz a p tti piim- &i&SLfc8ik AHEH2013QI 

2 0 0 5, 2 0 0 6©±g(UCI4, UC^12 0 0 3t«Sr^«>X»KiR«:»|Ro^J!iJl{B||co^TI47=- 
9, XJMlffiiKffcflPJBI 2 0 1 0S^2©IP»1H2 0 1 1 A'fcJfiLTWil^, xlMMttejeH+a y -?<®\i<D 

<fi2OO~5 0Onratfe9, $HIWf it'li 3 0 10 [ 0 1 3 0 ] m&<OB1& 2 4 . H 6 7 f4, 2 
Onmt'fcJ. XflMftlR{MMK2 0 1 0©Rj?f4, ^"C 4«0||Sg^ffi(O^ :3 r + ^->^<OffiitSr^-r o t*M*s 

K0|-f3. X»KlRflc»K2 0 1 0J±, X»£g& } J = 2 0 0 1 Jd* ^Pg^ffiifc LT , PSi«2 0 

«RUTRtlflcR2 0 0 4 Sr«ai1-St«>, BI«#:JR2 0 0 2 £t2tt, #*Jc, ^0DKffi«rttlRJK2 0 0 3 "CS 5. 

0 4O1JC, ^#i2 0 0 4©iflJ|;S?J:9l:!? $ <b(C, f£#J8! 2 0 0 3 icm 2 0 0 7 , 2 0 0 8£ 

ttbftS. ^2irafll2 0 1 1 (Dmmt. L< (4 2 !£tj\ ffiPg|S2 0 0 8(CSMtfHR2 0 0 4 &m&+ <5„ 

0 0-5 00 nmT*fctl, ^HJ£<75ff^T'(4 3 0 0 nm jfciC, 8£%fclR2 004tF»lPS|5200 7©±iC-£-ft-e 
T'feSo $ ^MEH^fcfetC^ HF B ^2 0 0 ftP tlg2 0 0 5, 2 0 0 6 ^tStt, Pt^fI200 
9, j&2MM&2 0 1 1 SrJtii-f 5*— /v-2 0 1 2 tfSflP 5S:±8MHIi:U P^fil^ 2 0 0 2 SrT^mtSir U 

Sj2©J§F<SR2 0 1 1 ©±«lcj§Mfc3;h,fc P t»ffi2 0 0 6SrTW«S5l#aiLiai»i:1- 5. 
2oOA I Efil2 0 1 3i!, tnfnUUtSZ 0 0 5 20 $T*I4, 3s 2 2 ©HJS^UKfctT -5EI 6 0 OWf®* + 

&trT«FP«S5lf taUEi»2 0 0 6 t*-/U2 0 1 2Sr /^>*©«i§£ raiI?|B]«-C*>5 D P t 2 0 0 5 , 2 
^"L"C*55W»c9Btt$n5. AIEH201 3<Dmm O 0 6©lgf5(Ct4, ffl cDjfr B 1^2 0 0 9 1 XB<&<&fc 

(4, ££L<I43 0 0 nm~l vmXh<0, *HJ£©7B VM£toWB2 0 1 4£U^2C0/§F B Ug2 0 1 1 tfJRftffi? 

itlJ5 0 0 nmf*>5. A 1 EH 2 0 1 3 14, <fi<7>» fi)c$ft3 0 X»«l|XflcSt^»ffll2 0 1 4 fi, 
J!g*-\r'<v*-^|nl— 5ffi±tCj^fig$tl4 h7^^4 t^^A, -ry-^^A, ^V^^xV, = -y>r 

1 H^Pt LT«ffi$*S J: 5»-4oT^5. T»j*Lfcfc©«:**#H**T»iaT?BMfcr5i IT* 
[oi 2 8] *»Bl-¥+^->^fl»jgS:^/Si- ffML/c $ feic, j&i ©0WIR2 0 0 9, XttftlKft: 

SRoJnitt, xHSftKilsuv^ KfCMffll2 o l 4RVm2<DMr$B2 0 1 1 jWRltfc 
TtTofc. •3fttffl^fcX*ttO. 5 nraJWSSt 30 ft5„ r^T\ Xtt«lKttSNUIfeffBt 2 0 1 4 (4, XiH 

f5-»^D ha>-M)ttfeO, 'J?<C<ifc3 0mJ S:RiRU-CR*#:«t2 0 0 4 &«fl-f 5 7t£", Blttf^JR 

/cm'gJfWiroBBJttitfS i laiafcijwKJtJCj^g-e 2 0 0 4©!^!;, RSttffil 2 0 0 4 ©<£:#:£S $ £ 9 

*>ofc 0 X»KiRfl:»JR-2 0 1 0©ff^©fuld, Xlftff fcRtt&ftS. )R 1 OJIMBt 2 0 0 9 2 © 

3ta»cR*{|:j||2 0 0 4<t>lC4i:fc-X»«:«Ea-r5fc» 1^12 0 1 1 £Hil-f5 2o©*-;U2 0 1 2^*01 

(C4 0 0°CO7 = -^SrJ£LTl^o #ricS*l, 2o©Alfi»*«, Is 2 ©if KM 2 0 1 1© 

[ 0 1 2 9] xm.mWmWk2 0 l 0 1 LTf4, ±W^^fiE$tl5. 2oOA 1 EH 2 0 1 314, -tft-P 

/K ^$^7^, ^y-yr/A, = ft, i»«ai2 0 0 5XO t TW*ffi5l#ajLEi»2 0 0 

y^/u, is), * !i 7'»^/il4ffi©^-fftd^^^<->^ 6t*-^2 0l 2**frL-C*j5ttlC»fit$*fCV^. 

ffilciorffMUfcbW^ffi^/c. XJ»KiBH*:»R2 0 A 1 EM 2 0 1 3 »4{fcWrf + -^[5]-S^±{C 
1 0<D«J?li % »R&a5Xtt©«g<Z>fcfc, XftKiR 40 ft^ h 7 > v 5 ^ ^ ft ^i««H"S ^ 1 T»R^-V 

fti£R2 0] 0S:«j*i-5«jW«)«RilX^»tJ8lffi:©i9[ Sr^W^^^W 1 U^t LXWii&t -5 J: 5 {eft 

^l£tlT?*5J:5l:t5. $ blc B-^Wicf^BJ-r^ ot^5„ T»«fii2 0 0 2, W2 0 0 3, mm& 

t, 9>*JK J-Xi-yj*. 4 y isVJ»ttz\t&'k<DM 12 0 0 4, ±95^2 0 0 5, WPSS2 0 0 8, %\ 

»»CffiV^X»©»ftJC»-r5»*»*kli4~5 X 1 0 J1WJ8£2 0 0 9, ^2^612 0 1 lfcitfA 1 S«2 

" 5 nm"' T'ifctK :nt,©»5XM«!fi U-C«tg"T 0 1 3 W^tfel4, ^2 2 ©Hi£<75^)i*J £Xf% 2 3©H 

sfc»iittjRff*«2oonmyj:-cife5ri:*sa*t tto^ii t ® tx'hz. ttc, xmmwmitmmm 2 

<, — ^DIl©|l5iSriiit^fc*(C6 0 0 nmWT 0 1 4 ©RJf fj % g"CKW-fS. 

T'fcSltASgSL^, *%M<DfimX'\t2 5 0 nml [0131] *»fflt*-t/<->^ffii§Sr^fiR-f St*!)©* 

Lto ^>^"^r>, =^^t;il;o^Ta, «R3t SR©ADII±, xlSBjtJcJ: 5 u-v^^ 
#.ic«42~3X ] 0° nm' ! Xh *} , »1ST'2 5 50 Ttfot. BjfcKJSl^fcXSliO. 5 nmtWRfit 
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•f**sy9v v n yfa%%X'h 9 , 'Pte< 1 1 3 om j 

/cm 3 g£&Jb©fi8Stfl;ji* l 9 ©B3feH£.5-C 
fcofc. xj^iRttife{b4feffffi2 0 l 4 a&jftoeuffll;: 

R6&l£1g-f 5fc#{C4 0 0°C©7" = -A-£itI LTV^S, 
[0132] XftttftfriMbifeWR 2014 ©RJ?I±, 
SR«r«3X»£«SH-5fc» x XlftKiDlttiMfcftffiR 

2014 vmfctvtyi'gcnmmmtmm tnmtf i & 

? ^ASW !i ^^i^tt^ll,^ 10 
S&b*Hllffl©&JRSR©Rff# 2 0 0 n miU 
±, .6 0 0 n mliiTT-feSr i^SS L< , #Hli©Jg 
MX it 2 5 0 n m k Ltz 0 -V^T^RX! 

«©SMfc»*flJ^fc»*Wt, BHfc&lffio&JIftRoR 
Jf^2 5 0 nmJy±, 6 0 0 nmBiK*fc5:ii 5 IS 
L < , *3atW»*-Ctt 3 0 0 n m £ Lfc 0 * JJ 7r> 
©BWt*Srffl^fc*frf4, Kib*aaSJ©&JR*RoRff 
# 5 0 0 n mjy±, 6 0 0 n m«TC0RJ?^M* U< . 

*jQ(£o»«-C»i 5 0 0 nmi Ufc. :oi9l:, 
**'<">**$fifcUi:8*, A1EH201 3©S3fcf£ 20 
S:$«!>xMSiiKflcHMt:«iVR2 0 l 4 (DB&um^^ 
X\t7=--/i>ZM L-0^^tf\ Xj»R3t{rjgBi-5 y 

[0133] nifio^ig 2 3 Rximmmm 2 4 ©a* 

»ifc©£:fc9-C*>£ Q KS&R2 0 0 4tpcofcfl6£jit 
WJCA 1 EH2 0 1 3©l)ta|f|cf4t5 s K?S7 = 
-/He J: o-cffi#*E15 w k #m&#i^:fc (&©£$£ Jfp 
Mi-ZtzMZ, lf^l2 0 0 4©_h#£Xi»!RiJXft« 
12 0 1 O^X»5Ri|X#IWfc&jiR2 0 1 4 frttlt, R 
«#R2 0 0 4 q^c 5 X 5 «fc pie 30 

L7tCQT\ X«8R#fc«fc5ffiS#:R2 0 0 4*<0£&fi£ 

$3U£©Jgtg-Cfi, SfS«t LTB a T i 

«rffi©»»fcH t **.T fc , r. k a* 

fc<txli\ SI«(*:Ri UTS r T i Oj „ Pb 
T i 0, ■£tz.\t%tlt 3 <D®mfc£%^Xi i £< » TW* 
ffi-<5»±SMHl£ ITS i , P t, T i N, I rOist 

liR uOi^ffi^t &J:v\ 40 

[ 0 l 3 4] %%<DWM 25. Hi 6 8 II, *%&<r>% 2 
5©Hi£O^li©SR^-V^->^<0t»3i^^1- o E16 8 
Sr#.BS,LT. NSC y =>£*K2 0 0 1 
bT, PSJR1S2 0 0 2«rRtt, $£&ffe$R2 0 0 3 
T-!S9 0 ffi»R2 0 0 3ld|HQffl2 00 8SrR 

It. MmfrR 2 0 0 4&it;»U mH2 0 0 5' , 2 0 
0 6' SrR»t, 112 00 5' £±8|S«ffi, P SINK 2 
0 0 2 SrTSIimtii: U HS2 0 0 6' *T»«ffi§lt 

6 6 tPJIIHc, £<blc, MF B 1R2 50 
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0 0 9*Sit>*2oC0A 1 6£sl2 0 1 SMRttfeftSjJS, 
K"51&«B&-f 3. Sfc. T^mii2 0 0 2, iStg2 0 

o 3 , wtum 2004, ±a«s 2005' v mau 

2 0 0 8, JIPbIR 2 0 0 9 4o J: 0 ; A 1 EM 2 0 1 3 ©^r 

mt. i22 omfaomnts xun 2 3 ^iMit 

[0 1 3 5] *H^**'^*ffiig£J&S1--5fc«>©# 

TtTo/Co B)tJCffl^fcXilSl±0. 5 nmSr"? 
5-»^DhP >tikfri%.Xh 9 , 'M<ib30mJ/ 
c m 2 gig^Ji<7?.Ba|t4^ 1 03 fc 9 WfjtMIffc 
o/r„ mtI2 0 0 5' „ 2 0 0 6' £ LTIi, 

v ^ xaiiofefiicjitt s»)t«ac*# i ^ y c?a n 

^^/I'&tfS&fcffli^fc.. SI2 00 5' ,200 
6' ©RJ?f±, Xj»£a*Wfc!»i|J!U4»oJDIi:©l»S 

li, 2 0 0 nmJ^± s 6 0 0 n mWTt'fe 9 . *H^© 
Ilfli2 5 0 nmiLt 0 IfDijt, $R3r 

[0 1 3 6] XffiOft?1B2 5<o«d^ttft©ii9T-*)5„ 
X»ar3t{c«fc5R«*R2 0 0 4 fpO^RS*fefi£S:?lJft!l1- 
112 0 0 5' , 2 0 0 6' <t LTXi^Wjg 

l±e^5rffil\ ^-COMi?* 2 0 0 n rntli, 6 0 0 nm 
WTirb, ^^frR2 0 0 4<pfcAtf-f 3XlSi-£{£® 

^tsi 9»dt^©T% xmmytiz£z>mn,itm2 o o 

[0137] **)6©»|8-Ctt: % R«frJRi: LTBaT 

4«-Ct5. fctiK, ItMiLTSrTiO,, P 

ti^lStfiiLTS i, Pt, TiN, I r Oz 4 
tliRuO^^lPtbJ:^, 
[0 1 3 8] 

Srsawu *3i^^*ii«)jB*taicifcRWisa 03 0 

or) T-Z=-yu^Ki1-J: JtLtOT, «ffitt**©R 
«frRt 1 ^©a:»SrlW±L.jfca«P>SR :J lr-*'^v'*©S* 
«r«*D-Ct5tifctc. x^g^ici^Mm^R^©^ 
B&^filc Srftlffl T- # . ^Wff^glC tJ IT -5 *iR^ ^ v ^ 
©y-2J"tti4*5feSL^b-C#6«t9(e^o/b. L^c 
i ! ot, xHI)fel; J; 5 WB^/^ - yff^lc<t o X b 
^i±©^b U <c ^ f¥R ^ / •> ^ S: trft ©0 gg^ yt-t 
©^it^j£&$l«T'f 5 0 #£L<li, it€f*:Rfe.B?.W 
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*»lSW±S:±fc55?Sli UT^tf#H5KTT, 300 
°CU±.<nmg.X*'fi o X o let 5 r. £ ± «? , ±ifr©3&& 

[0 13 9] X»Kifcf*SJ8S££j8l*-r/<v'*0 
±*(c|2It5<0-C\ Rmftflif tAW+S X»4&fe« 

SC<&!R3fc{g&£ X»9WJlft:*JRroK[ff < !:OSI*s 1 UJzX 10 
fc3<7?T\ X««fii|KfraEffl!*giai-5Xi»Sr«fiU R 

[0140] ifc, **s<i'*(D±.Mnm%. xm^R 

5:200 nra«i, 6 0 0 nm&TiltS) A»?>«WtL 
tz<DX\ R*flfffll4'lcA*H-5Xi»ftS:{6«T»f , XH 

Srt^T'f 5, 20 

[0141] syt*igBjT*(i, -mzw&tmt 

4/c7i£;i«{i#RSft/l£W#ffi(e:fc^T:®Hb 30 
^ftt^lcfc^Tk, K8Wb)K#««fc3;fcttiJMI 

& x-fe ^ fc ft , s?fMM(^ «t -s * + >s*mm.m<D'& 

TZ&iik-tZZtXZ 5, 

[0 14 2] *fc, **Klc«tntf, *NMMSiHc*s^ 

# T- 1 x <v\&mw,mit z m it x- 1 a „ 

[0 14 3] *fc#3gfjT*fi. # + ^->^T««tt4fc 
tt±»«SO'>4< £ 6&£±J5)c#£ U 

* * ✓< -> * # > y =i ymm t m%m-t z> m,mm mic & 

[0 14 4] £tz**'<i'fiTU%,m£tzli±.tom i ®<D 50 
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r £lcj; 19, *7>W*^i^Rm«&'MDffift£^ij 

[0 14 5] St*t^->#T»t«*ttt±»t8w 
£ (>-*£Slf|*JK£©rajc, &JSgHb^fc-5^ 
HAflfcflS*** b 4 5 ffiftKitlRSr^-r 5 r £ K «fc 

12, fltffd<2 0 nmSXTXhZZb, 2 0^±©itli 

m^t^mmxhh^ttm^ u\ 

[0 14 6] Sfc * + T»«tt**©±«Bi#l6| 
OOnmtJbiS^ /<7 y 5 -7 ^^Wft^M&±^c^ £ 

[0 14 7] $b»c* + ^->^R*flc)KS:ff $*|6]tcfl( 
^■fi^S'>/i< £t>2o<E>J§a>ibflf/$U rti^cojlco 

oTfc, y-^^WR^ittcia^-Y^'v^^ttcOfSji 
SrHSw£^T-#S 0 

[0 14 8] *fc**W»cJ:Jitf % *-r^'^T««« 
#S?BI-*5VT, ^+^y^SISft;M'<D^*-i' h 

£lcj;v, mtI^2W±co^S7C*ro-g-^:T'«i5)c1-ar 
£ i 9 . * fc * r ^ T»«a±t»/« *jit*t 

rurnm £ m~<D * + ^s/^r«#««) t>ra©*& 

'<~>9Vi&<OtMtt:ViJkX'$ % £ £ "bic, ^W^@<75 
[0 14 9] 3EJc*«^»cJ:ixtf, * + ^->^T»*ffi 

So 

[0 15 0] Ti^^^^/^v-^TaSli^fficDfflSlbfC 
5 S (i * ^ TWBS&SB ^rffiffilb t fc 

[0151] MIC, *!§PJfC«fc*itf_bfEc7>«fc 
S KflftfUt w ffiteff^ $ ^ T v -tr /u* + / < -> ^ 
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[0 1 5 2] ±E4r+ JKUMfeiMftoitiE 

j? h- & m c s & b & m l ± K i g fc i -t i c * * -> * m m 
[oi 53] *fc»wMfe»Bi±jcKite>nfca*©*+ io 

\'< ! /?m*fiffi1rZ> z tlz X <9 . -fe/ulllJolF^S**: 
[0 1 5 4] ri^5 3^<->*fifiif± > ^r-r^'^^TSS 

t ^ ^ ±SB«ft S: JOift S * J: 9 s w 
t^t?^-5 0 20 
[0 1 5 5] ±fc*fe»IR<0ff^&«£5&Bl£fci^-C 

mcz> &wzmt z t \c x <o . ms^a^ j, ^ > ^ 

[0 15 6] St±SE4r+^ , v'^«igfi % ^t^y^T 

[oi5 7] ifc**'<i'#T»Wf*iJ:u t *+'<-;'* 30 

•> * s§«# jr §r am l ?t mm \z & ^ r mmm± t * \ < < 

[0 15 8] *fc#3593KJ:*itf, ¥«#St£±fcflM 

%m<D*y3-y?mmk tx^^^bmrnmhiz 
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[Hi] #3l0jilcgo<|| i ©mso^lStcJ:5DR 
AN4(7)^^rSi2lT*fc5 0 

[t32] **WfcS^<Jf5 2©IM£«>#j|Blc.fc5DR 
[03] *38W»-S<3<S3©HJfiO^Ji{Cj:5DR 
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